The aim of the study was to examine for the first time the various aspects of canine atopic dermatitis (CAD) presenting in a Middle Eastern country. Medical records of 164 dogs diagnosed with CAD were evaluated. Associations between signalment, lifestyle, clinical signs and allergens were evaluated statistically. Labrador Retriever, German Shepherd dog, Boxer, French Bulldog, Golden Retriever and Shar-Pei breeds were presented more frequently than the regular hospital population (P < 0.0001), and had an earlier disease onset time (P < 0.01). In 22 dogs (13%) signs of CAD were noticed at less than six months of age. Most dogs (75%) lived indoors. Most dogs (83%) had lesions on the ventral part of the body and 68% had foot lesions. After excluding flea allergy dermatitis by implementing strict flea control, 60% of the dogs presented with dorsal distribution of skin lesions. Dogs with ventral lesions were younger when clinical signs first appeared (P < 0.05). Most of the dogs were allergic to dust and/or dust mites (75.6%), with weeds and trees as the next most common allergens. CAD is similar worldwide, but geographic differences may be attributable to genetic pools and allergen loading. This study also shows that early onset of clinical signs, especially in breeds predisposed to CAD and with a dorsal distribution of skin lesions, should not rule out the diagnosis of CAD.
Canine atopic dermatitis (CAD) is defined as the clinical presentation of skin disease in dogs that exhibit an inherited tendency to develop IgE antibodies and specific allergic mediators in response to exposure to environmental allergens (Reedy et al. 1997; Scott et al. 2001; Halliwell, 2006) . It occurs in 3-15% of canine populations (Reedy et al. 1997; Scott et al. 2001 ). The disease is manifested by pruritus beginning at a young age with lesions on the face, extremities, axillae or ventrum (Willemse, 1986; Griffin and DeBoer, 2001; Scott et al. 2001; Favrot et al. 2010) . CAD is difficult to diagnose because there is no specific diagnostic test or pathognomonic sign; rather, diagnosis is based on meeting certain criteria and eliminating other pruritic diseases (Willemse, 1986; Reedy et al. 1997; Griffin and DeBoer, 2001; Scott et al. 2001; Favrot et al. 2010 ). Published studies have described the disease in various continents and countries (Saridomichelakis et al. 1999; Masuda et al. 2000; Mueller et al. 2000; Youn et al. 2002; Zur et al. 2002; Tarpataki et al. 2006; Nodtvedt et al. 2007; Picco et al. 2008) . However, the multiple aspects and presentations of the disease in the Middle East have not been reported, and the aim of this study is to describe CAD as well as the common environmental allergens associated with affected dogs in this part of the world.
MATERIAL AND METHODS

Study animals
Medical records of 164 dogs that met the following inclusion and exclusion criteria were evaluated retrospectively. Inclusion criteria were dogs admitted to the dermatology department of a teaching hospital and to a principal dermatology referral clinic located near the teaching hospital between the years of 1995 to 2006. Only dogs diagnosed with CAD according to Willemse's major and minor criteria (Willemse 1986) , and having at least two positive results (+2.5 and above) on intra-dermal allergy tests (IDT) were included. Sarcoptic mange was excluded by lack of response to six doses of ivermectin (Ivomec; Merck, Haarlem, Holland) 250 µg/ kg body weight given once a week. Adverse reaction to food was excluded by a lack of response (decrease of pruritus) to an elimination dietary trial lasting at least eight weeks. Exclusion criteria included dogs diagnosed with an adverse reaction to food, and dogs diagnosed with flea allergic dermatitis (FAD) by clinical signs and/or response to strict flea control (e.g imidacloprid (Advantage; Bayer, Kien, Germany) spot-on or fipronil (Frontline; Merial, France) spot-on or spray application every three to four weeks to all pets in the household in addition to environmental preventive treatment). Dogs with bacterial or yeast dermatitis that fully responded to antibiotics or anti-yeast treatment, respectively, were excluded. Dogs lacking three or more details regarding signalment, habitat and skin lesion data were also excluded. All the IDTs were performed by one of the two first authors according to standard methods (Schick and Fadok 1986; Willemse 1986; Hillier and DeBoer 2001; Scott et al. 2001) . All the allergens were obtained from Greer Laboratories (Lenoir, NC, USA). A list of allergens is given in Table 1 .
Collected data
The following data were collected from medical records: signalment (including breed, gender, age of onset of the disease and age of test); lifestyle: indoor or outdoor habitat, geographical location and presence of another pet in the household; distribution of skin lesions and the allergens detected on IDT.
Breeds were assessed and compared with the general hospital population over the studied period. Associations between different groups of allergens and various parameters of signalment, habitat and skin lesions were examined.
Statistical analysis
Data processing. The allergens were grouped for statistical analysis (Table 1 ). The scoring of IDT results was categorised as follows: 0 and 1 = 1; 1.5 to 2 = 2; 2.5 and up = 3.
Statistical analysis of the allergens was performed twice: once, considering the highest degree of positivity in a group for the whole group as one unit (for example, if one weed was graded 3, and the other weeds 3 or less then the whole group of weeds was graded 3), and a second time, considering the mean score of all members in a group as the score for the group (for example if four different weeds were tested and had scores of 1, 2, 2 and 3, then the score of the group was 2).
Distribution of skin lesions was divided into five categories: ventrum, including ventral abdomen and chest, inguinal area, axillae and ventral neck; dorsum, which included the back, dorso-lumbar area, lateral thigh and lateral fore-limbs, dorsal neck and back of the head; face, including the periaural, periorbital and muzzle; feet, including the distal part of the legs, interdigital areas and paw-pads; otitis externa -including ear canals and pinnae.
Geographical area was divided into three parts: north, centre and south. East was included in the central part of the country.
Statistical tests. Chi-square and Fisher's exact tests were applied for assessing the associations between two categorical variables. This included testing the associations between allergens and breeds, gender, anatomical distribution of lesions and lifestyle details (geographical area, in/outdoors and having another pet in the household); between the various signalments, lesions and environmental parameters and between the breeds in the study and identical breeds in the hospital population. The Kruskal-Wallis analysis of variance was used to compare the ages of onset and tests with the allergens and the other parameters. This test was also applied when comparing the percentage of positive reactions in each group of allergens with the following parameters: breed, geographical area, in/outdoors. The Mann-Whitney non-parametric test was applied when associations between the percentages of allergens and parameters of gender, distribution of lesions and another pet in the household were examined. This test was also used to examine possible associations between ages of onset and test with distribution of lesions.
All tests applied were two-tailed and a P-value of 5% or less was considered statistically significant.
Analyses were carried out using the SPSS statistical software (PASW statistics 17, 2010) .
RESULTS
Signalment and lifestyle of dogs with CAD
Eighty eight females and 76 males were studied. The most common breeds were: Labrador Retriever (17 dogs, 10.4%), German Shepherd dog (GSD) (17 dogs, 10.4%), Boxer (16 dogs, 9.7%), French Bulldog (12 dogs, 7.3%), Golden Retriever (11 dogs, 6.7%) and Shar-Pei (7 dogs, 4.3%), in this order of frequency. These breeds were presented significantly more than the regular hospital population admitted during part (three years) of the same time period (P < 0.0001).
The median age of appearance of clinical signs was 12 months (range three to 117 months, mean 23.32, SD 26.2). In 22 dogs the owners observed clinical signs earlier than six months of age and in seven dogs they did not notice clinical signs before the age of six years. The median age at which the dogs were tested was 36 months (ranging from 12 to 144 months, mean 42.47, SD 31.1).
The breeds most commonly affected with CAD (Labrador and Golden Retrievers, Boxer, French Bulldog and Shar-Pei) showed clinical signs at a statistically significant younger age than the other breeds and mix-breed dogs (P < 0.01) (median of six to seven months vs 16 and 24 months for the other breeds and mix-breeds respectively ( Table 2) .
The majority of the dogs lived mostly indoors (123 dogs, 75%), and only less than 10% of the study population (9.7%) lived strictly outdoors. The rest (25 dogs) spent approximately the same time inand outdoors.
Most of the dogs (116, 71%) lived in the centre of the country. Thirty two dogs lived in the north (19.5%) and 16 dogs lived in the south.
Most of the dogs (125, 76%) were the only pet in their household.
Distribution of skin lesions of dogs with CAD
Most of the dogs (136, 82.9%) had lesions on the ventral part of the body. Sixty eight percent (67.7%) (111 dogs) had lesions on their feet and in 100 dogs (61%), the dorsum was also affected. Lesions and/or facial pruritus were observed in 41% (67 dogs) of the dogs. Otitis externa was diagnosed in 81 dogs (49.4%).
Associations between signalment, lifestyle and skin lesions in dogs with CAD
Dogs with lesions on the ventral part of the body were younger than dogs with lesions at other sites when clinical signs first appeared, with a median age of 10 months (P < 0.05).
Only one dog that lived entirely outdoors had otitis externa (P < 0.01), and only two had facial lesions (P < 0.05), out of 10% of the dogs that lived outdoors.
For all the other parameters examined there were no differences between the dogs in the study.
Allergens in dogs with CAD
Most of the dogs were allergic to dust and/or dust mites (144 dogs, 75.6%), with weeds and trees as the next most common allergens. The least common allergens were feathers, dog epithelia and cotton (Table 3) .
Associations between allergens, signalment and lifestyle (Table 4) For most of the allergens examined, there were no differences between the various breeds, age of onset or age when the test was performed, or between males and females.
The Golden Retrievers, Boxers, Shar-Peis and mix breed dogs had statistically significant higher percentages of positive reactions to tree allergens than the other breeds (P < 0.05). Females had more positive reactions to fleas (P < 0.05).
No differences were found in the positive reactions to the various allergens with regard to whether the dogs lived indoors or outdoors, whether there was another pet in the household, or in what part of the country they lived.
Associations between allergens and skin lesions (Table 4) Only 20% of dogs with positive reactions to flea allergens had lesions on their dorsum.
Among the dogs with otitis externa, only one was positive to feathers (P < 0.05), while they tended to have a higher percentage of positive reactions to moulds (P < 0.1) than at other sights of skin lesions. Dogs with otitis externa had a higher percentage response to dust than to other allergens (P < 0.05).
DISCUSSION
This is the first report from the Middle East describing the features of CAD. The study was conducted at two referral centres, and one of them (the teaching hospital) also occasionally received cases from neighbouring countries. Canine atopic dermatitis is a very common skin disease, but there is no objective diagnostic test for its confirmation. Recently, new criteria for its diagnosis were established which have a high specificity but are not highly sensitive (Favrot et al. 2010) . The dogs reported here had been diagnosed with CAD prior to the publication of these new criteria and all had positive allergy tests. For most of the examined parameters these dogs resembled those in other reports of CAD and satisfied the new criteria. However, some differences between the new criteria and the results of this study emerged. In particular, these included an earlier age of onset of clinical signs and the wider distribution of skin lesions that also included lesions on the dorsum.
Signalment of dogs with CAD
The breeds with the highest predilection for CAD in this study (Labrador Retriever, German Shepherd dog, Boxer, French Bulldog, Golden Retriever) were the ones which most commonly presented with CAD in a recent study that included the new diagnostic criteria. Nevertheless, belonging to one of these For groups' details see Table 1 *43 dogs were not tested for cotton seeds breeds was not a parameter for inclusion in the new criteria (Favrot et al. 2010) . The Labrador Retriever and the Golden Retriever were found to have a very high predilection for CAD in several studies from North America, Europe and Australia (Zur et al. 2002; Nodtvedt et al. 2007; Jaeger et al. 2010) . These breeds showed a strong heritability for the disease (Shaw et al. 2004) . Interestingly, in Greece, a country that is closest geographically to the present study location, only the Chinese Shar-Peis showed a similar predilection (Saridomichelakis et al. 1999) . We compared the breeds with the hospital population register but not with those from the private referral clinic. Theoretically, this could have influenced our results, although the very high significance implies that these results are valid. Furthermore, there is no indication that different veterinary centres in the same area have extremely different distributions of dog breeds. The age of appearance of clinical signs was similar to previous reports (DeBoer Scott et al. 2001; Zur et al. 2002) , and the median age, 12 months, was identical to that from Sweden (Nodtvedt et al. 2006 ). Interestingly, in 22 records the age of onset of the disease was less than six months, which is earlier than the previously reported criteria Favrot et al. 2010) . The breeds predisposed to CAD exhibited clinical signs significantly earlier as was also found in the case of Labrador Retrievers, Golden Retrievers and their crosses (Fraser et al. 2008) . In a survey from Switzerland, the predisposed breeds were older at onset than in this study (Picco et al. 2008) . Most of the dogs lived indoors and very few lived strictly outdoors. This was first reported in a survey of CAD in Hungary (Tarpataki et al. 2006 ) and was recently included in the new criteria by Favrot et al. (2010) . Most of the dogs lived in the centre of the country, which is mostly urban. This parameter could have influenced the results, but the very pronounced differences between the in-and outdoor dogs override the issue of domesticity.
Lesions of dogs with CAD
In this study, skin lesions on the ventral part of the body occurred most commonly and they also started earlier. Although less frequent than those on the ventrum, lesions on the feet were also very common in the studied population. Feet lesions were Fischer-exact test showed that dogs with otitis externa were less allergic to feathers than to other allergens P < 0.05 c Kruskal-Wallis test revealed significant difference between golden retriever, boxers, shar-peis and mix breeds that had more positive reactions to trees than other breeds P < 0.05 d Mann-Witney test showed that dogs that with otitis externa had more positive reactions to dust than to other allergens P < 0.05 Table 4 continued documented as the most common site in many other surveys from Europe, North America, Australia and Asia (Saridomichelakis et al. 1999; Zur et al. 2002; Chanthick et al. 2008; Jaeger et al. 2010) , and recently they were also considered as a validating criterion for the diagnosis of CAD (Favrot et al. 2010) . In this report, lesions on the ear pinnae, but not pinnal margins were also a validating criterion for CAD. This is of interest because in previous reports otitis externa had been considered as an important feature of CAD (Muse et al. 1996; Scott et al. 2001; Zur et al. 2002) , and CAD was considered as one of the most common causes for otitis externa (Rosser 2004 ). In our study otitis externa was found in 49% of the dogs. Very similar findings were recently reported in surveys from five locations on three continents (Jaeger et al. 2010) and also to other studies from Greece and Switzerland (Saridomichelakis et al. 1999; Picco et al. 2008) .
In this report no association between the various breeds and the occurrence of otitis externa was demonstrated. In a survey from Northern California, otitis was present in 60% of the atopic dogs, with Dalmatians at greater risk and mix breeds with the least risk (Zur et al. 2002) . Otitis externa was the most frequent clinical sign in atopic Labradors and Golden Retrievers and their crosses in another study (Fraser et al. 2008) . In a survey on dogs with CAD from three continents, Beagles, French Bulldogs, GSDs and Jack Russell terriers with otitis externa were presented significantly more (Jaeger et al. 2010) . In another recent study boxers were reported to be highly affected with otitis (Wilhem et al. 2011) .
Dogs with FAD were not included in this study; nonetheless, more than 60% had lesions on the dorsum. Dorsal distribution is not a feature of CAD, and it is stated that one of the inclusion criteria for CAD is an unaffected dorso-lumbar area (Favrot et al. 2010) . Skin lesions in dogs in this study did not respond to strict flea control. It is possible that in areas endemic for fleas the strict flea control that had been practiced by the owners was not effective enough and some dogs still had FAD concurrently with CAD. In another endemic area in Northern California FAD was diagnosed concurrently in 50% of the dogs with atopic dermatitis (Zur et al. 2002) . In a survey of CAD in Switzerland, a flea non-endemic country, 15% of the dogs had dorso-lumbar skin lesions (Picco et al. 2008 ). These findings suggest that dorso-lumbar distribution of skin lesions can frequently be present in dogs with CAD.
Our data did not show any associations between breeds and the distribution of the other lesions of CAD, however, such associations have been reported (Picco et al. 2008; Jaeger et al. 2010; Wilhem et al. 2011) . The clinical significance of these findings is unclear, however, and none of these associations was included in the new criteria for the diagnosis of CAD (Favrot et al. 2010) .
Allergens in dogs with CAD and their associations with signalment, lifestyle and distribution of skin lesions
Comparisons of various allergens are problematic due to the lack of standardisation in different studies (Hill and DeBoer 2001) . In the present study we tried to overcome the inter-study variation by including only dogs that were allergy-tested by IDT. All allergens were purchased from one company and all the tests were performed by one of the first two authors. However, during the 12 years period of the study individual allergens were changed. To overcome this problem, the allergens were grouped and statistical analysis was performed on the group. As in almost all the reported surveys of CAD, house dust and house dust mites were the most common allergens in the studied populations (Saridomichelakis et al. 1999; Masuda et al. 2000; Mueller et al. 2000; Hill and DeBoer 2001; Bensignor and Carlotti, 2002; Youn et al. 2002; Zur et al. 2002; Nodtvedt et al. 2006; Tarpataki et al. 2006; Chanthick et al. 2008) . This is probably a true allergic response as a good correlation between serology and IDT for the house dust mite allergens was found in a study from Japan (Masuda et al. 2000) . In our study the mites, Dermatophagoides farinae and D. pteronyssinus, and house dust were grouped together for statistical analysis, but each one was tested separately by IDT (house dust was tested in the earlier period of the study only). This approach is more accurate and leads to fewer false negatives (Hillier et al. 2000) .
Allergens from pollens of weeds and trees were important in this study as in the USA, but unlike both the USA and Europe, dog epithelium was of minimal importance here (Hill and DeBoer 2001) .
In this study and in Greece, domesticated poultry feathers were among the least common allergens (Saridomichelakis et al. 1999 ). This may be more due to coincidence, because these feathers are less likely to be influenced by geographical location.
Positive reactions to allergens were not correlated with most of the parameters of signalment, lifestyle and distribution of lesions.
Only 20% of dogs in this study were positive to flea allergens. No statistical significance was found between positive reactions to fleas and dorsal distribution of skin lesions. These results suggest that allergic dogs may react to flea allergens even though they do not have FAD. In another study, however, the frequency of insect-positive reactions was similar in allergic and normal dogs (Willis et al. 1996) .
In conclusion, a very early onset of clinical signs, especially in breeds that are predisposed to CAD, and dorsal distribution of skin lesions, should be borne in mind when considering a diagnosis of CAD.
